Comparison of inhalation toxicity studies of gentamicin in rats and dogs.
Nebulized gentamicin solution was administered to rats (nose-only) and dogs (face mask) for 14 days with a 14-day recovery period. Control groups of each were exposed to saline aerosols. Mean estimated inhaled lung doses of gentamicin were 39, 123 and 245 mg/kg for rats (deposited doses 6, 17 and 34 mg/kg) over 30, 90 and 180 min, respectively. Since dogs do not tolerate exposures as long as rats, inhaled lung doses were limited to 7, 14 and 41 mg/kg (deposited doses of 1, 3 and 8 mg/kg) over 15, 30 and 60 min. Comparable doses were achieved at the low dose for rats and high dose for dogs. Serum AUCs (14 ± 2 µg/mL h (mean ± SD) at 6 mg/kg in rats and 11 ± 7 µg/mL h at 8 mg/kg in dogs) showed comparable exposure between the two, implying similar absorbed doses and confirming similar deposited lung doses. Rat exposures resulted in dose-related lung pathology (including low dose) manifested as upper respiratory tract irritant reactions with alveolar histiocytosis, inflammation, airway epithelial metaplasia and lymphomegaly in lung tissue. This was associated with high lung tissue gentamicin levels 24 h post-dose on Day 14 (375 ± 33 µg/g at deposited dose of 6 mg/kg). Dose-related kidney tubular necrosis (a well-known toxicity of parenteral gentamicin) was observed, but no test-article related effects on lung histopathology in dogs (even at highest deposited dose of 8 mg/kg) and low levels of lung tissue gentamicin (42 ± 11 µg/g) 24 h post-dose on Day 14.